Discussion
The vasoconstrictor effect of vasopressin is not specific for the splanchnic circulation. Only one patient (case 5) developed obvious subcutaneous extravasation of the infusion fluid. In the remaining four patients the exact mechanism is not clear. Subclinical extravasation or diffusion of the drug through the vein wall secondary to poor flow are possibilities. Analysis of these five cases and of the four reported previously2-4 failed to elicit any common factors. Five of the nine patients had obvious extravasation of the infusion fluid, three were diabetic, and two were known to have hypertension. Two of the patients reported on previously developed gas gangrene secondary to clostridial sepsis,2 3 but this did not occur in any of our patients.
Before 1980 it was the policy of this unit to administer vasopressin by bolus infusion of 20 units over a period of 20 minutes every three to four hours. Cutaneous gangrene did not occur with this regimen. Since 1980 vasopressin by continuous infusion has been used on about 200 occasions. Many of the patients treated require a central venous catheter for pressure monitoring, and it is our practice to use this route for the infusion of vasopressin. When vasopressin has to be infused via a peripheral vein, however, the infusion site and catheter should be covered by a transparent sterile dressing and not bandaged in the traditional fashion. The A myelogram obtained after injection of iophendylate showed spondylolistheses and posterior disc protrusions in the lumbar and cervical spine. Her condition improved with bedrest alone, and two months later her right hip joint was also replaced. Prophylaxis with flucloxacillin was begun preoperatively and continued for two weeks.
She was discharged for convalescence.
On admission in February 1981 she looked ill and had a temperature of 37 5°C (table I) . A drill biopsy of the L2/3 disc released 10 ml pus under pressure, but no organisms could be seen in Gram stained smears. This procedure was followed by clinical deterioration, so empirical treatment was started with oral flucloxacillin and fusidic acid; this was stopped after three days when a Gram negative coccobacillus subsequently identified as H aphrophilus was isolated from the pus. The same organism was grown on subculture after 17 days' incubation from one of 16 blood culture bottles. Before full identification and results of sensitivity tests were available her condition deteriorated further; intravenous ceftazidime 1 g thrice daily was started, and 24 hours later 600 ml pus was drained from the psoas abscess. This contained numerous Gram negative coccobacilli, and H aphrophilus was isolated in heavy, pure growth after two days' incubation. Her condition improved, and after 11 days an oral regimen (rifampicin 450 mg and doxycycline 100 mg both once daily) was started and continued for three months. She was then clinically well, the white cell count was 4-9 x 109/1, and the erythrocyte sedimentation rate was 15 mm in the first hour. She remained well. Table II compares the usual growth and biochemical characteristics of HB bacteria with those of our isolates. The carbohydrate fermentation reactions were determined in serum water media (Southern Group Laboratories) after 48 hours' incubation in air with 10% added carbon dioxide.
Bacteriology
The first organism, H aphrophilus, formed tiny, translucent, nonhaemolytic colonies after three days' incubation at 37°C on blood agar, grew poorly on lysed blood agar and MacConkey agar (on which it produced magenta colonies), and failed to grow on nutrient agar. There was no satellitism with Staphylococcus aureus, a variable requirement for X factor, and no improvement in growth with added carbon dioxide. It was sensitive to a wide range of antibiotics by disc testing including penicillins, cephalosporins, aminoglycosides, macrolides, tetracycline, and rifampicin and was resistant only to fusidic acid and clindamycin. The minimum inhibitory concentrations, determined in a serum broth, of ceftazidime, doxycycline, and rifampicin were 0-6, 0 25, and 0-12 mg/l respectively.
The second organism, which was intermediate between A actinomycetemcomitans and H aphrophilus, showed growth characteristics similar to those of the first on blood, nutrient, and MacConkey agars at 37°C in air but grew better in 5% carbon dioxide on media supplemented with serum or blood. By disc diffusion it was sensitive to ampicillin and cefotaxime but resistant to trimethoprim. Other antibiotics were not tested.
The third organism, E corrodens, formed tiny, translucent, pitting, non-haemolytic colonies on blood agar after 48 hours' incubation in air and produced occasional white, smooth, non-corroding colonial variants. Carbon dioxide improved growth, but the isolate grew independently of X and V factors. Minimum inhibitory concentrations of ampicillin, penicillin, and cephaloridine, determined in serum broth, were 0-6, 1-2, and 1-2 mg/l respectively; variable results were found by repeated disc testing of these antibiotics and tetracycline, chloramphenicol, and erythromycin.
Discussion
There was nothing remarkable in the clinical presentations of these three cases of vertebral osteomyelitis, which is usually of insidious onset with few if any localising physical signs; the only consistent features are back pain and a raised erythrocyte sedimentation rate. 4 The disease has rightly been called a "diagnostic pitfall,"5 and delay in diagnosis is common 
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BRITISH MEDICAL JOURNAL VOLUME 287 3 DECEMBER 1983 actinomycetemcomitans. A later addition to the group, HB-5, has been isolated mainly from the genitourinary tract and is not discussed further.8 These fastidious organisms are difficult to isolate because they grow slowly and are easily masked by other organisms in clinical specimens containing a mixed flora. They are also hard to identify as few definitive tests are readily available. Only E corrodens, with its aerobic pitting properties, is at all distinctive. In some circumstances the site of origin of the specimens or the clinical manifestations may provide a clue to the identity of the organism. Within the HB group H aphrophilus has most often been reported as causing endocarditis and brain abscess; many patients with localised infections at other sites have also had H aphrophilus endocarditis.9 H aphrophilus has not previously been reported as a cause of vertebral osteomyelitis, and it has been isolated from bone or joint infections in only three previous patients. One patient, with unspecified leukaemia, had chronic osteomyelitis of the hand from which H aphrophilus was isolated together with Actinomyces israelii; a second patient had H aphrophilus endocarditis and septic arthritis of the acromioclavicular joint; and in the third patient, a woman whose painful shoulder had previously been injected with procaine and cortisone, H aphrophilus was isolated from the shoulder joint and subdeltoid bursa. ' A actinomycetemcomitans has been isolated with A israelii but has also been implicated alone in destructive periodontal disease and other oropharyngeal sepsis and is recognised as a rare cause of endocarditis.10 Muhle et al described a middle aged man with lumbar vertebral osteomyelitis and axillary abscesses from both of which the organism was isolated in pure growth." He had no predisposing local conditions or evidence of endocarditis but had poor teeth.
E corrodens has been reported in mixed culture from human bite and closed fist injuries, pneumonia and lung abscess, and a variety of soft tissue abscesses (particularly in intravenous drug abusers) and is a rare cause of endocarditis.3 12-14 Skeletal infections with E corrodens are usually of the oropharyngeal area (associated with dental disease) or of the hand after a clenched fist injury.12 13 Litwack and Borchardt, however, reported a case of tibial osteomyelitis in a previously fit middle aged man with no history of recent local trauma or dental disease; E corrodens was grown alone from bone curettings. "5 As organisms in the HB group are slow growing, determination of antimicrobial sensitivities by disc diffusion is unreliable. Fortunately, all the organisms are sensitive to a wide range of antibiotics; there is uniform resistance only to flucloxacillin, fusidic acid, and the lincomycins. Reports of clinical experience with specific antibiotics are few. Benzylpenicillin in combination with an aminoglycoside has been recommended for the treatment of H aphrophilus endocarditis, and benzylpenicillin, chloramphenicol, or tetracycline for brain abscess.9 16 Several strains of A actinomycetemcomitans are resistant to penicillin but do not produce detectable a lactamase. 2 17 In a study of the antibiotic sensitivities of 14 strains cefotaxime was found to be by far the most active 3 lactam, its minimum inhibitory concentration for 13 strains being less than 0 4 mg/l.'s Tetracycline has been recommended for the treatment of periodontal disease, and the combination of ampicillin with streptomycin for endocarditis.' 17 Most studies have found E corrodens to be more resistant than the other HB bacteria to the aminoglycosides, the minimum inhibitory concentration of gentamicin for most strains being about 4 mg/l. Parenteral penicillin has been recommended for eikenella infection, with tetracycline an alternative.3 For oral treatment ampicillin is to be preferred to phenoxymethylpenicillin."9 Cefotaxime is the most active 3 lactam against E corrodens, 900' of strains being susceptible to 0-12 mg/l.20 There was no obvious dental or upper respiratory source of infection in any of these three patients. In case 1 the organism may have been introduced to the spine during myelography ovia the indwelling epidural catheter; alternatively this trauma may have predisposed the patient to local infection from an H aphrophilus bacteraemia originating in the mouth. The organisms isolated in cases 1 and 2 were especially hard to identify; both were biochemically atypical, and their growth on MacConkey agar suggested that they might even have been nutritionally deficient Enterobacteriaceae.
Initial treatment with new broad spectrum cephalosporins in cases 1 and 2 was apparently successful, although it is difficult to assess the role of ceftazidime in case 1 because an abscess was drained surgically. The value of an oral regimen for vertebral osteomyelitis, with the patient ambulatory, is well known. Rifampicin and doxycycline were used after initial intravenous treatment in case 1 as the organism was highly sensitive to both, they diffuse well into bone, and they are well absorbed with convenient, once daily, oral doses. Case 2 shows that empirical antistaphylococcal treatment may not be appropriate if vertebral osteomyelitis is suggested by clinical presentation, radiological examination, or bone scanning. In these circumstances, if blood cultures yield negative results, the pathogen responsible should be sought by open or needle biopsy.
